We examine the effect of the introduction of Morningstar's Sustainability Rating in March 2016 on mutual fund flows. Exploiting this shock to the availability of sustainability information we find strong evidence that retail investors shift money away from low-rated and into high-rated funds. An average high-rated retail fund receives between $4.1m and $10.1m higher net flows and an average low-rated retail fund suffers from $1.0m to $5.0m lower net flows than an average-rated fund during the first year after the publication of the Rating. Institutional investors react much more weakly to the publication of the Rating.
Introduction
Academic research has shed light on the empirical relation between fund flows and various performance measures 1 , on the divergence of this performance-flow relationship in different investor clienteles 2 , and on the marginal impact of reduced search costs through increased marketing efforts 3 . Much less attention has been paid to the increasing attention of investors to sustainable investments and its impact on fund flows. As assets under professional management utilizing sustainable investment criteria grew by 33 percent from 2014 to 2016, more than one out of every five dollars under professional management in the United States -approximately $8.72 trillion -is invested according to sustainable investment strategies. 4 Despite this already substantial market share of sustainable investments, a recent market survey suggests this sector may grow even further, as 75 percent of investors have expressed their interest in sustainable investments. 5 Thus, a new variable is added to the decision-making process of an investor.
The role of sustainability in investments is discussed by literature linking stock and fund performance to environmental, social and governance (ESG) criteria. 6 There exists, however, little empirical evidence on the impact of sustainability on fund flows and on the use of sustainability information in investment decisions. Massa (2003) suggests that investors select funds based on performance-related as well as non-performance-related characteristics. Statman (2008) interviews social investors and finds that ethical, societal and religious values influence their investment decisions. He observes that this investor clientele evaluates an investment by combining its social responsibility and return characteristics. Riedl and Smeets (2017) link individual investor data to survey responses and find that the decision to invest into socially responsible mutual funds can be explained by social 1 E.g. Chevalier and Ellison (1997) , Sirri and Tufano (1998) , and Ivković and Weisbenner (2009) . 2 Del Guercio and Tkac (2002) show that institutional investors, in contrast to retail investors, punish poorly performing managers by withdrawing assets under management but do not invest to recent winners proportionally. 3 Sirri and Tufano (1998) show that funds which receive greater media attention and belong to larger complexes grow more rapidly than other funds. Moreover, they document that the performance-flow relationship is most pronounced for funds with higher marketing efforts. 4 US SIF Foundation's 2016 Report on US Sustainable, Responsible and Impact Investing Trends reports $40.3 trillion of total assets under professional management in the United States. Thereof $8.72 trillion have been invested according to sustainable investment strategies. 5 The study can be found in the Morgan Stanley's 2017 edition of the Sustainable Signals series, 'New Data from the Individual Investor'. 6 Filbeck et al. (2009) provide an overview over empirical research investigating the stock performance of sustainable companies. A comprehensive literature overview on the performance of socially responsible funds can be found in Renneboog et al. (2008) and Capelle-Blancard and Monjon (2014). preferences and social signaling rather than financial motives. Bollen (2007) argues that investors have a multi-attribute utility function and therefore profit from owning socially responsible investments. His findings, especially a lower volatility of fund flows and a lower (higher) sensitivity of flows to negative (positive) past performance for socially responsible investment (SRI) funds compared to convenient funds, support this framework. 7 Benson and Humphrey (2008) and El Ghoul and Karoui (2017) find a weaker performance-flow relationship for sustainable funds. Renneboog et al. (2011) agree with this result for all SRI funds but funds with environmental screens, for which the fund flows react more sensitively to past performance. Whereas those prior results provide indirect evidence that investors appreciate sustainability, a causal relationship between sustainability and fund flows has not been established so far. To test for such a relationship, we make use of an exogenous shock to the availability of sustainability information -the launch of Morningstar's Sustainability Rating in March 2016.
Economists widely recognize the complexity of consumers' purchasing decisions in the mutual fund marketplace by means of costly search. Retail investors face thousands of choices and often lack access to up-to-date information on potential fund investments or are unable to process sophisticated information. Del Guercio and Tkac (2002) , Evans and Fahlenbrach (2012) , and Salganik-Shoshan (2016) all show that retail investors react to simple return measures like past raw returns whereas institutional investors chase more sophisticated performance measures such as multi-factor alphas. As a result, academic literature has documented the substantial impact of information intermediaries who provide free access to clearly displayed information. 8 Due to the prevalent dissent about the definition of sustainability and the fact that information on sustainability has been available on company level only, we expect a freely accessible rating on sustainability to have such an impact, too. If investors have a multi-attribute utility function, as proposed by Bollen (2007) , but cannot assess a fund's level of sustainability, they will rely on a third-party judgement in order to align their investments to their preferences. Prior to March 2016 there was no such freely accessible and reliable information.
With the publication of its Sustainability Rating, Morningstar, one of the leading in- 7 As pointed out by Barnett and Salomon (2006) there is a heterogeneity within SRI funds concerning their type of social screening. Throughout this paper we will refer to SRI funds and other funds complying with ESG-criteria as sustainable funds. 8 Del Guercio and Tkac (2002) provide robust empirical evidence for that a package of fund quality information embodied in the Morningstar Star Rating affects investor flow independently of the influence of other common measures of fund performance. formation providers in the mutual fund industry, has transferred sustainability from a difficult-to-grasp characteristic to an easy-to-understand figure. Morningstar's Sustainability Rating measures a fund's conformity to ESG criteria and assigns each mutual fund share class to a rating category between 1 (low sustainability) and 5 (high sustainability). Specifically, funds among the top 10 percent are assigned a Sustainability Rating of 5, whereas the bottom 10 percent of funds receive a rating of 1. An analysis of the relative google search interest, displayed in Figure 1 , reveals great attention to the Morningstar Sustainability Rating, not only upon its public launch but also during subsequent months.
In spring 2016, the term "Morningstar Sustainability Rating" was about as popular as the well-established "Morningstar Star Rating" and remained so during the next year.
The introduction of the Sustainability Rating in March 2016 constitutes a shock to investors' investment decisions as it provides them with freely accessible information on the sustainability of a majority of U.S. equity mutual funds. We expect investors to adjust their investments in response to the additional information in order to align them to their preference for sustainable investments. We particularly expect the Rating to be informative to retail investors due to their limited informational resources and stronger interest in sustainable investments. 9 Whereas institutional investors already had access to databases providing both fund holding data and company-level information on sustainability prior to the launch of Morningstar's Sustainability Rating, it is unlikely that retail investors had access to this data.
To examine our hypotheses we would ideally compare funds with a published Sustain- Panel regressions, propensity score matching, and an event study.
In a first step we use panel regressions to measure the impact of rating categories on fund flows. We have unpublished data on the funds' Sustainability Rating prior to the launch of the Morningstar Sustainability Rating and can therefore observe the effect of a high or low Sustainability Rating before and after its first-time publication. We find that a published Sustainability Rating has a strong impact on fund flows. The effect is only significant for retail share classes and does not appear prior to the launch of the Rating. A high-rated retail fund receives a 0.78 percentage points per month higher net flow than a low-rated fund.
To ensure that our panel regression results are not driven by the comparison of heterogeneous groups of funds and to also account for the non-linear relationships between fund characteristics and fund flows (as argued in the case of performance by e.g. Chevalier and Ellison (1997) , Sirri and Tufano (1998) , Ivković and Weisbenner (2009) ) we apply a propensity score matching. We match retail funds with a high as well as funds with a low Sustainability Rating to comparable funds with an average rating. This leaves us with two groups of funds that do not differ significantly in any relevant fund characteristics other than the Sustainability Rating. The comparison of flows between these funds confirms the results of panel regressions. Retail investors react to a high Sustainability Rating by a 9.41 percentage points higher net inflow during the first year after the launch. Low-rated funds receive a 6.80 percentage points lower net flow during the 12 months following the initial rating publication.
The first two methods, panel regressions and propensity score matching, provide insights from a cross-sectional comparison of funds with different Sustainability Ratings. In contrast to that, the third methodology used, an event study as proposed by Del Guercio and Tkac (2008) , measures the effect of the initial publication of the Morningstar Sustainability Rating from the time series of single fund data. We use fund characteristics and past flows to estimate a fund's monthly expected net flows around the launch of the Morningstar Sustainability Rating and compare them to the actual flows. We then examine the difference, i.e. abnormal flows, for different rating categories. Again, the results suggest a strong relationship between the Sustainability Rating and mutual fund flows after the initial publication. High-rated funds receive an abnormal flow of 1.83 percent during the first 6 months after the ranking was published. Low-rated funds suffer from an abnormal flow of 1.01 percent during the same half-year period.
We calculate the economic value of a high and low Sustainability Rating (compared to an average Rating) from all three approaches. We find that an average high-rated retail fund receives between $4.1m and $10.1m higher inflows p.a. than it would have expected in case of an average rating. A low-rated retail fund suffers from a $1.0m to $5.0m lower net flow p.a. compared to an average-rated fund. We find that the impact of Morningstar's Sustainability Rating is much weaker for institutional share classes.
To better understand the drivers of these results we apply panel regressions on a fund portfolio level for which we can split net flows into gross inflows and gross outflows. We find that both, inflows and outflows, are affected by the launch of the Rating but the effect is significantly stronger for gross inflows and we only observe the asymmetrical impact of the Rating for gross inflows where the high rated funds receive disproportionally larger amounts of new investments. An additional analysis adds measures of the Rating distribution within a fund family to the panel regression. Nanda et al. (2004) show positive spillover effects of good past performance within fund families. We do not find such a positive spillover for the Sustainabiliy Rating but observe a negative effect of a high Sustainability Rating of other funds within the same fund family. This result would be consistent with fund families focussing their marketing activities on funds with a high Sustainability Rating.
Our study of the Morningstar Sustainability Rating and its marginal impact on mutual fund flows provides new insights into the decision-making of investors and contributes to the existing mutual fund literature in four ways. First, our research provides empirical evidence for retail investors' strong interest in sustainable investment strategies, which has so far only been documented in qualitative market surveys. By showing that retail investors invest into funds with the highest Sustainability Rating while withdrawing money from lower-rated funds, our paper establishes a causal link between sustainability and mutual fund flows and supports a model in which investors have multi-attribute utility functions. 10 By showing that investors react disproportionately strongly to a high Rating and divest from funds with the lowest Rating at a much lower rate we provide additional evidence on investors' sensitivity to levels of sustainability. Second, given the crucial role of information intermediaries throughout an investor's purchasing process, our paper complements the existing literature by demonstrating a significant marginal impact of condensed and clearly displayed sustainability information. Consistent with the findings of Del Guercio and Tkac (2008) , who demonstrate a significant investors' reaction to quality information, we provide robust evidence that the aggregated sustainability information incorporated in the Morningstar Sustainability Rating affects mutual fund flows independently of the impact of other factors. Third, we show that retail investors are much more sensitive to the publication of the Rating than institutional investors. This provides evidence that in particular retail investors react to unsophisticated information. This result has previously been shown for performance measures (e.g. by Del Guercio and Tkac (2002) and Evans and Fahlenbrach (2012) ). Our paper expands its validity beyond the performance dimension.
Finally, the approaches employed in our paper allow us to estimate the economic magnitude of the demonstrated Sustainability Rating effect in terms of additional dollar flows allocated by mutual fund investors. Our findings document a substantial economic impact of the recently launched Sustainability Rating.
The reminder is structured as follows: Section 2 introduces the Morningstar Sustainability Rating in greater detail and describes our data set. Section 3 contains our results for panel regressions (Subsection 3.1), the propensity score matching (Subsection 3.2) and the event study setting (Subsection 3.3). Subsection 3.4 analyses the Rating's gross effects on fund inflows and outflows and subsection 3.5 investigates the role of fund families for the sustainability-flow relationship. Section 4 concludes. 10 As pointed out by an anoymous referee there might also be non-altruistic reasons for investors' preference towards sustainable investment opportunities. Besides social preferences and social signaling as suggested by Statman (2008) and Riedl and Smeets (2017) neither the majority of previous studies nor our work can rule out that investors may interpret sustainability as a synonym for favorable risk-return-characteristics, e.g. due to higher quality or a better governance. Literature on the financial value of social responsible investments is inconclusive, see e.g. Fabozzi et al. (2008) who find sin stocks to outperform and Kempf and Osthoff (2007) who find stocks with high socially responsible ratings to outperform. 
Data and Summary Statistics

Summary Statistics and Variable Definitions
By means of grouping funds according to their Sustainability Rating, we analyze the relationship between flows and the Sustainability Rating before and after its launch, and thus reveal first insights into investors' reaction to the new rating. We define monthly relative net flow as the net growth in fund assets beyond reinvested returns. Formally, it is calculated as:
where TNA i,t are total net assets of fund i at the end of month t, and R i,t is the return of fund Ippolito (1992) , Gruber (1996) , Chevalier and Ellison (1997) , Goetzmann and Peles (1997) , and Sirri and Tufano (1998)), but that the rating itself has substantial independent influence on mutual fund investors' investment decisions, and consequently on fund flows. The Star Rating measures historical performance with respect to both return and risk relative to its peer group. Load-adjusted returns are used to compute three-, five-and ten-year risk-adjusted performance measures for each fund. Further, Ivković and Weisbenner (2009) and Sirri and Tufano (1998) point out the strong predictive power of alpha and raw returns for mutual fund flows. Therefore, to account for mutual fund investors' performance chasing behavior, we include the Morningstar Star Rating (further referred to as "Performance Rating") as a widely respected medium to long term performance measure, supplemented by monthly raw returns and 12-months Carhart (1997) fourfactor alphas to cover shorter term performance measures, as well. We use monthly Fama and French (1993) as well as momentum risk factors from Kenneth R. French's website. 15 Moreover, Ivković and Weisbenner (2009) and Sirri and Tufano (1998) find that mutual fund investors prefer funds with lower expense ratios, leading to a negative fee-fund flow relationship. Further, Chevalier and Ellison (1997) and Huang et al. (2007) report that the level of flows is lower for older funds. Among others, Sirri and Tufano (1998) and Huang et al. (2007) find funds with a higher return volatility to receive fewer inflows and we therefore add the 12-months return volatility as a measure of risk. Literature on the turnover-flow relationship is sparse and mostly inconclusive. However, as the more sustainable funds in our sample have on average substantially lower turnover, we control for this characteristic to rule out any potential influence on our results. Finally, we account for the size of a fund measured by its total net assets under management, reflecting the fact that The funds in the two rating categories are on average of the same age. Carhart (1997) four-factor alpha is calculated using monthly returns over the prior 12 months. The return volatility is the standard deviation of monthly gross returns over the previous 12 months. The fund age is the number of years that the fund has been in existence up to the initial publication of the Sustainability Rating in March 2016 and is calculated using the FIRST_OFFER_DT variable in the CRSP mutual fund database. Total net assets, turnover ratios and expense ratios are obtained respectively, from the MTNA, TURN_RATIO and EXP_RATIO variables in the CRSP mutual fund database. Column (5) - (1) presents difference in means tests for mean characteristics of high and low-rated share classes. *, **, and *** indicate significance at the 10 %, 5 %, and 1 % levels, respectively.
Sustainability Rating Table 2 reveal considerable differences in the flow-sustainability relationship between retail and institutional funds. In fact, flows are strictly increasing in the Sustainability Rating for both share class types. However, the monthly flow differential for retail funds (1.28 percent) is much more pronounced than for institutional funds (0.49 percent). Moreover, there is a sharp increase in flows (0.56 percent) moving from retail funds rated as above average to funds rated with the highest Sustainability Rating. Similarly, a markedly drop in flows comparing below-average-rated to low-rated retail funds (−0.40 percent) arises. In contrast, the flows to the three middle rating categories are relatively similar. For institutional funds a comparable pattern cannot be observed, with flows much more equally dispersed over the five rating categories.
Thus, first insights favor our hypothesis that investors, especially retail investors, react to the sustainability information that becomes public with Morningstar's Sustainability
Rating. However, some of the control variables -especially the performance measuresdiffer significantly between the highest and the lowest Rating category. For retail, as well for institutional funds, past performance is increasing in the Sustainability Rating. Specif-
Results
Panel Regression
To study investors' reaction to the publication of Morningstar's Sustainability Rating we would ideally like to compare a group of funds for which the Sustainability Rating was made public to comparable funds with an identical, but non-published Sustainability Rating. Since we cannot observe comparable funds for which the rating was not published, we rely on a comparison of funds with different Sustainability Ratings. Instead of measuring the effect of the publication on single funds we measure the difference between the publication effects for funds with different rating classes. As a first approach, we use panel regressions to determine the impact of the Sustainability Ratings along with other control variables on fund flows. We regress the monthly net flow F i,t on the fund's Sustainability
Rating. We treat the Morningstar Sustainability Rating with its five rating classes 1 (low)
to 5 (high) as a categorical variable since we do not expect the effect to be linear.
We select a wide range of control variables that have been found to influence mutual fund flows, in particular the 1-year alpha calculated from a Carhart (1997) model, the 1-month raw return and the categorical Morningstar Performance Rating. Using all three performance measures, we control for short-, mid-and long-term performance effects. We additionally control for the return volatility as a measure of risk, for fund size by including the logarithm of a fund's total net assets, for fund expenses estimated by the fund's net expense ratio and its turnover ratio, and for fund age.
Because we want to measure investors' reaction to the Sustainability Rating we use the most recent rating as of the beginning of the month and also lag all control variables, i.e.
we use fund characteristics measured at the end of the previous month. We additionally include month-style-fixed effects to account for a time-varying overall flows into and out of the mutual fund industry and for flows between different investment styles.
We want to examine whether investors react to information from Morningstar's Sustainability Rating. If so, we expect investors to buy funds with a high Sustainability Rating and sell funds with a low Rating. This effect, however, should not occur prior to the publication of the first Morningstar Sustainability Rating, or else the effect might just be due to an overall higher popularity of sustainable funds and not due to the publication of the Rating. We therefore split our sample in two parts, one covering the months September 2015 available from data providers such as Bloomberg. We therefore split the data sample for the months after the Rating's public launch into a subsample of institutional funds and a subsample of retail funds and repeat OLS-regressions for both. As reported in columns 3 and 4
of Table 3 we do not find any significant effect of the Sustainability Rating for institutional funds. The effect, on the other hand, is even stronger for retail funds. A low-rated (belowaverage-rated) retail fund receives a 0.33 percentage points per month (0.12 percentage points per month) lower net flow than an average-rated fund. A high-rated (above-averagerated) fund receives a 0.45 percentage points per month (0.11 percentage points per month)
higher net flow. Given those significant results for retail funds only we will focus all further analysis on retail funds. Our results strongly suggest that retail investors gain information from the publication of Morningstar's Sustainability Rating and adapt their investments to that information. Given the median size of a retail share class of $89.4m, an average 16 The December/January 2016 issue of the Morningstar magazine provides an overview over existing studies. Altogether panel regressions strongly suggest that retail investors react to the launch of the Morningstar Sustainability Rating by adjusting their investment decisions and investing into higher-rated funds.
Matching
As we compare the impact of published Sustainability Ratings on fund flows across rating categories we need to consider that the Sustainability Rating is not independent from other fund characteristics such as size or past performance and that those differences might cause differences in fund flows.
Adding a series of control variables to panel regressions corrects for linear relationship between fund characteristics and fund flows. To account for differences in fund characteristics, for which a linear relationship (or log-linear in the case of size) might not be appropriate, we additionally apply nearest neighbor matching. In particular, Chevalier and Ellison (1997) and Sirri and Tufano (1998) have shown that the relationship between past performance and fund flows is convex, Ivković and Weisbenner (2009) show that relative past performance induces inflows but not outflows.
We would like to compare two groups of funds with very similar fund characteristics but different Sustainability Ratings and therefore use propensity score matching to construct such groups. To ensure that we compare funds that received their initial rating during the same month and because the majority of funds received a Sustainability Rating during its launch in March 2016 we restrict our sample to those funds for the matching. Because we expect the effect of the Sustainability Rating to occur only for retail funds we drop all other funds from the sample.
We match funds based on their initial rating (i.e. the Rating as of March 17, 2016) and on end of February 2016 fund characteristics and keep the matched sample constant over time. Our matching procedure consists of three steps. First, we define the treatment group and the population of funds from which we will construct the control group. We examine three settings: Funds with a high Sustainability Rating versus a matched control sample of funds with an average Rating ("High vs. Average"), funds with a low versus a matched control sample of funds with an average Rating ("Low vs. Average") and funds with a high
Rating versus a matched control sample of funds with a low Rating ("High vs. Low"). In a second step, we run a logit regression on all funds in our treatment group and on those funds the control group is selected from (e.g. all funds with a high or average rating for the "High vs. Average" setting) to estimate propensity scores. The logit model regresses dummy variables indicating whether a fund is in the treatment group or not on the 1-year alpha from a Carhart (1997) model, the fund's Morningstar Performance Rating, its size (log of total net assets), age, expense ratio and turnover ratio. Propensity scores are the fitted values from this model and can be interpreted as the probability of being a fund of our treatment group. Unreported results show that funds are more likely to have a better Sustainability Rating if they have a higher past alpha and a better Performance Rating.
Funds with a high Sustainability Rating are smaller, and have lower expense and turnover rations than funds with an average rating but those three characteristics are not significant for the logit models in the "Low vs. Average" and "High vs. Low" setting.
In a third step, we match each fund of the treatment group to the one fund in the group of potential control funds with the closest propensity score. If the propensity scores of the matched pair differ by more than 0.025 we drop the pair from our sample. We allow the same control fund to be matched multiple times.
In doing so, we end up with the treatment group and a matched control group with similar fund characteristics. Table 4 shows that there is no significant difference with respect to most matching variables between funds in the treatment and the control group which indicates a high quality of our matching. In the "High vs. Average" setting we observe a significant difference only in the median fund age. For the "Low vs. Average" no mean or median matching variable differs between the treatment and the control group. There are, however, significant differences between the turnover and the expense ratios in the "High vs. Low" setting. We know from panel regressions that the expense ratio has a negative impact on fund flows, and since the expense ratio is higher for the funds in our treatment group ("High"), this difference will, if at all, induce a downward bias to our results. Since turnover ratios are not found to influence fund flows significantly, neither difference harms the quality of our matching.
Given this matching we observe the difference in fund flows during the 6 months prior and the 12 months subsequent to the launch of the Morningstar Sustainability Rating. Ta Rating get neither significantly higher nor significantly lower net flows than average or low-rated funds during that time. Low-rated funds are not subject to significantly lower flows than average-rated funds. The impact of the Sustainability Rating, however, rises af- Average" setting with low-rated funds forming the treatment group and the control group being selected from average-rated funds. Panel C shows characteristics for the "High vs. Low" setting where high-rated funds form the treatment group and the control group is selected from low-rated funds. The Carhart four-factor alpha is calculated using monthly returns (MRET from CRSP) over the prior 12 months. The Performance Rating is the one to five star Morningstar Star Rating provided by Morningstar. Fund age is the number of years since the inception date (FIRST_OFFER_DT from CRSP). Total net assets, turnover ratios and expense ratios are also obtained from the CRSP mutual fund database (MTNA, TURN_RATIO and EXP_RATIO). The last two columns report the p-values from a t-test and a Mood's median-test to test for differences between the mean and median values in the treatment and the control group. Significance at the 10 %, 5 %, and 1 % level are denoted by *, **, and ***, respectively. percentage points higher net flow than average-rated funds and even 3.45 percentage points higher net flows than low-rated funds. Low-rated funds have a 2.45 percentage points lower net flow than average-rated funds during that time period. 17 The effect of higher net flows into high-rated funds and out of low-rated funds continues during the subsequent months and adds to a total of 9.41 percentage points during the first 12 months for high-rated versus average-rated funds, and even 12.04 percentage points for high versus low-rated funds.
Low-rated funds receive 6.80 percentage points lower net flows than average-rated funds during the first year after the launch of Morningstar's Sustainability Rating. As a robustness test, we alternate the matching. We select alternative matching variables, especially different measures of past performance, and do not consider the expense ratio and the turnover ratio. We also change the distance thresholds from 0.025 to values between 0.01 and 0.03. This does not change our results qualitatively. We also look at a setting where funds with a low Rating are our treatment group and funds with a high Rating are matched ("Low vs. High"). Results confirm our finds from "High vs. Low".
We repeat the matching procedure for the sample of institutional funds, but in line with our predictions and the results from panel regressions we do not find significant differences in flows between high and average-rated and between high and low-rated funds subsequent to the launch of Morningstar's Sustainability Rating (unreported results). We find weakly significant evidence for a rating effect when matching low to average-rated funds.
Event Study
The panel regression and propensity-score matching approaches both allow insights into the flow-sustainability relationship by comparing the flows between funds in different Sustainability Rating categories. In contrast, the following event study approach provides an opportunity to directly examine the investors' flow response to the launch of the Sustainability Rating on a fund-by-fund basis.
Specifically, each fund flow following the introduction of the Rating is benchmarked to a model of its expected flow to obtain an estimate of the abnormal flow triggered by the publication of Morningstar's Sustainability Rating. The following section describes the details of how the event study approach is implemented and the diagnostic tests employed to assess the reliability of the benchmark model.
Methodology
To evaluate the marginal effect of the Sustainability Rating on fund flows, the benchmark model essentially needs to disentangle the independent "sustainability effect" from other performance and non-performance characteristics, potentially influencing fund flows. Therefore, the inherent principles of the method employed follow a traditional event study approach as described by Campbell et al. (1997) and adjust flows for influences other than the Sustainability Rating.
To estimate a time-series benchmark regression for each individual fund i, we choose our model in accordance with the discussions of Del Guercio and Tkac (2008) , who employ
an event study approach to analyze the independent effect of Morningstar's Star Rating on fund flows. Thus, given the model's viability 18 , we compute the expected flows by estimating the subsequent time-series benchmark regression for each individual fund i:
where F i t is the relative net flow to fund i at time t, SPCF i t is the average relative net flow at 18 Analyses of the model's fit in Del Guercio and Tkac (2008) indicate a strong case for the model's reliability. Moreover, analyzing the benchmark model by means of observed relative net flows and our normal flow estimates grouped by the funds' Performance Rating, Figure B1 in the appendix shows the model's capability of replicating the convex flow-performance relation. Table A1 in the appendix provides further evidence that the model successfully adjusts fund flows for influences different from the Sustainability Rating by assessing the statistical significance of average abnormal fund flows for the 6 months after a fund's initial rating grouped by the funds' respective Performance Rating.
time t to all funds in the same style and same lagged performance category as fund i and F i t−1 is the lagged relative net flow to fund i at time t−1. R i t−1 is the monthly net return of fund i observed in the preceding month. ∆Alpha1Y i t−1 represents the changes in fund i's Carhart (1997) four-factor alpha from time t−2 to t−1 calculated over a 12-month period using monthly data of the Carhart four-factor model premiums. Thus, our benchmark regression model includes variables found to be important predictors of fund flows in the mutual fund literature.
To account for potential multicollinearity issues due to the high correlation among the factors used in the time-series regressions, we use the change in alpha, instead of the absolute measure, as suggested by Del Guercio and Tkac (2008) . Following their approach further, we additionally include a squared term of the change in a fund's alpha to control for the convex flow-performance relationship. Different to the model in Del Guercio and
Tkac (2008), we choose a proxy for the average relative net flow in the same style and lagged Performance Rating category, to account not only for the overall attractiveness of a fund's investment style, but also for marginal effects of the Performance Rating.
For the event study, we define the beginning of the month during which the Sustainability Rating was made accessible to retail investors as the event date (t = 0). To estimate the coefficients of the benchmark model, the estimation window was chosen to have a length of 24 months 19 , and were set to capture the months directly preceding the event month, i.e.
Applying the estimated benchmark model parameters to the event window, we measure the abnormal flows for a given fund i in each month around the time of the event:
Thereby, AF i t represents the relative abnormal net fund flow at time t to the individual fund i, which is equal to the actual observed relative net fund flow F i t minus the expected relative net fund flow, the latter being calculated by the style-performance category flow, the lagged fund flow, the lagged raw return and the lagged change in alpha as well as the square of the lagged change in alpha. The term γ i represents the fund specific average abnormal flow, which is expected to cover predictors that are roughly constant over time, such as the fund age, turnover or expenses, and are therefore not included in a fund-wise time-series regression.
To identify funds' flow response to the introduction of the Sustainability Rating, we group funds according to their corresponding rating and report abnormal flow statistics over the event window t = [0; 6] in the main test of this section. For the subsequent analysis, this paper applies the event study methods described in Dodd and Warner (1983) and Patell (1976) To assess the statistical significance of the SAF t and CSAF t , we employ the crosssectional test introduced by Boehmer et al. (1991) , which divides standardized abnormal flows and cumulative standardized abnormal flows by the contemporaneous standard errors. To account for a potential change in the variance of the standardized abnormal flow in the event window relative to the estimation window period, this approach calculates the standard errors from the event-period abnormal flows. If, for example, the abnormal flows are exposed to higher volatility in the event window, the standard errors used by Boehmer et al. (1991) lead to reduced t-statistics. In turn, this approach mitigates the risk of biased inferences. The abnormal flow statistics reported in this section also contain test-statistics for the nonparametric sign-test as in Campbell et al. (1997) . Table 6 and Table 7 contain the average standardized relative abnormal flow SAF t and the average cumulative standardized relative abnormal flow CSAF t , respectively, for all Sustainability Rating categories for each event month from 1 to 6. Given the observed unequal reaction of different investor clienteles to the Rating, we focus on the abnormal flow response on all retail funds obtaining a Sustainability Rating. Table 6 Standardized Relative Abnormal Flow After the Launch of the Sustainability Rating
Results
Panel A reports the average standardized relative abnormal fund flows SAFt grouped according to the corresponding Sustainability Rating for the 6 months after a fund was initially rated (t = [0; 6]). We define the standardized relative abnormal fund flow at time t as the actual relative net flow minus the expected flow standardized by the forecast correct standard error, as described in Dodd and Warner (1983) . To calculate the expected fund flow, we estimate the coefficients of the subsequent benchmark model for each fund individually over an estimation window of 24 months (t = [−24; 0]). Specifically, we regress the fund's monthly relative flow on average relative flow at time t to funds in the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in the Carhart four-factor alpha from t−2 to t−1, and its change in alpha from t−2 to t−1 squared. Further, Panel A reports nonparametric sign tests under the null hypothesis that it is equally probable that sample funds have positive or negative standardized abnormal flows, and a difference in means test, showing the discrepancy in the average standardized abnormal flows between high and low Sustainability Ratings. Panel B reports the t-statistics of the average standardized relative abnormal flows grouped by the assigned Sustainability Rating. To account for a potential shift in the variance of the SAFt in the event window relative to the estimation window, the standard errors of the SAFt are calculated from the event window, as in Boehmer et al. (1991) . *, **, *** indicate significance at the 10 %, 5 %, and 1 % levels, respectively. Table 6 reports the results for the average standardized relative abnormal fund flow SAF t . For the highest sustainability category the SAF t is significantly positive for the majority of months. Thus, given the relative consistency in the significance level throughout the event window, the results indicate that some retail investors immediately respond to the publication of the highest Sustainability Rating, whereas others respond with a significant lag. In contrast, funds in the lowest sustainability category have a significantly negative SAF t for most of the event months. Standardized abnormal flows to the lowest sustainability category are insignificantly positive only in event month 4. For funds being assigned an intermediate Sustainability Rating (below average, average, above average), we cannot derive a statistically significant effect from the outcome presented in Table 6 . We observe a retail investors' reaction to both the highest and lowest Sustainability Rating. The only partly significant SAF t for the lowest rating category, however, suggests that investors react more strongly to the highest Sustainability Rating.
The results are confirmed by the average cumulative standardized relative abnormal flows CSAF t reported in Table 7 . Both the CSAF t to the highest and to the lowest Sustainability Rating are highly significant, with twice the cumulative effect for the highest Rating category. By employing a nonparametric sign-test, the results of the average cumulative standardized relative abnormal fund flow CSAF t confirm the pattern of abnormal flow directions by yielding significant test statistics for the clear majority of the observations. For an additional verification of this result, a differences-in-means test is applied to assess the statistical difference between the "low"-and "high"-end of the sustainability spectrum. Indeed, the corresponding test statistics reported for the SAF t and CSAF t provide strong evidence for a significant difference in the flow responses and therefore provide further indication for investors' reaction to the Sustainability Rating. Table 7 Cumulative Standardized Relative Abnormal Flow After the Launch of the Sustainability Rating
Panel A reports the average cumulative standardized relative abnormal fund flows CSAFt grouped according to the corresponding Sustainability Rating for the 6 months after a fund was initially rated (t = [0; 6]). We compute the cumulative standardized relative abnormal flow for each fund by summing the standardized relative abnormal flow from event month 1 to 6. We then form the average of the CSAFt across N funds for each Sustainability Rating category. Further, Panel A reports nonparametric sign tests under the null hypothesis that it is equally probable that sample funds have positive or negative cumulative standardized abnormal flows, and a difference in means test, showing the discrepancy in the average cumulative standardized relative abnormal flows between high and low Sustainability Ratings. Panel B reports the t-statistics of the average cumulative standardized abnormal flows grouped by the assigned Sustainability Rating. To account for a potential shift in the variance of the SAFt in the event window relative to the estimation window, the standard errors of the SAFt are calculated from the event window, as in Boehmer et al. (1991) . *, **, *** indicate significance at the 10 %, 5 %, and 1 % levels, respectively. Overall, the results on the sustainability-flow relationship paint an intriguing picture of how retail investors respond to different rating categories. Given the significantly stronger reaction to superior ratings when compared to bottom-end ratings, the data provide supportive evidence that retail investors flock to funds with the highest Sustainability Rating while not fleeing from lower-rated funds at the same rate. Thus, the results indicate that the well documented convex relationship between past performance and net flow is also existent for the sustainability-flow relation. Similar to the findings of Chevalier and Ellison (1997) and Sirri and Tufano (1998) , showing that poorly performing funds only suffer modest losses and top performers accumulate large inflows, we find a high standardized relative abnormal flow for the most sustainable funds.
The crucial prerequisite for the interpretation of the "sustainability effect", however, is the benchmark model's capability to successfully isolate the effect of the Sustainability Table 8 . Generally, we are not able to derive a consistent pattern from the average standardized relative abnormal flows SAF t in the event window t = [−6; 0] and observe statistically insignificant results for the overwhelming majority of event months and rating categories. Moreover, the difference-in-means test for the outcomes of the highest and lowest Sustainability Rating shows insignificant results with reversed signs for the t-statistics, compared to the results following the launch of the Sustainability Rating. Overall, the results reported in Table 8 indicate that the "sustainability effect" is not driven by a general attractiveness. Thus, we conclude that the effect is due to the launch of Morningstar's Sustainability Rating. Panel A reports the average standardized relative abnormal fund flows SAFt grouped according to the corresponding Sustainability Rating for the 6 months before a fund was initially rated (t = [−6; 0]). To ensure the availability of the Sustainability Rating for the full sample of six months, we extrapolate the November 2015 Rating to October and September 2015. We define the standardized relative abnormal fund flow at time t as the actual relative net flow minus the normal, or expected, flow standardized by the forecast correct standard error, as described in Dodd and Warner (1983) . To calculate the normal fund flow, we estimate the loadings of the subsequent benchmark model for each fund individually over an estimation window of 24 months (t = [−30; −6]). Specifically, we regress the fund's monthly relative flow on average relative flow at time t to funds in the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in the Carhart four-factor alpha from t−2 to t−1, and its change in alpha from t−2 to t−1 squared. Further, Panel A reports nonparametric sign tests under the null hypothesis that it is equally probable that sample funds have positive or negative standardized abnormal flows, and a difference in means test, showing the discrepancy in the average standardized relative abnormal flows between high and low Sustainability Ratings. Panel B reports the t-statistics of the average standardized abnormal fund flows grouped by the assigned Sustainability Rating. To account for a potential shift in the variance of the SAFt in the event window relative to the estimation window, the standard errors of the SAFt are calculated from the event window, as in Boehmer et al. (1991) . *, **, *** indicate significance at the 10 %, 5 %, and 1 % levels, respectively.
Event month
Low Below Avg. Average Above Avg. High High-Low Finally, to allow for an economic interpretation, we repeat the event study, but waive the standardization procedure. By doing so, we find that the positive abnormal flow response identified for funds in the highest rating category adds to a total of 1.83 percentage points during the first 6 months after the publication of the Sustainability Rating. In contrast, lowrated funds receive 1.01 percentage points lower net flows than they should have expected without the attainment of a rating during the first two quarters after the launch of the Rating. Figure 3 visualizes these results by presenting the average cumulative abnormal flows for all rating categories for a 6-month period prior and subsequent to the launch of the Sustainability Rating 20 . Since the median size of a retail share class with a high (low) Sustainability Rating is $111m ($48m), the flow response con be interpreted as follows: A fund that is assigned the highest Sustainability Rating experiences on average $4.05m p.a.
higher net inflows than expected without the introduction of the Rating. In contrast, the launch of the Rating leads on average to a $0.98m p.a. lower net flow for a typical lowrated fund. In accordance with previous sections, the findings indicate that the effect of the Sustainability Rating is both statistically and economically significant. 20 For the calculation of the cumulative abnormal flows prior to the launch of the Sustainability Rating, we shift the event window and the estimation window by six months respectively and sum the relative abnormal flow derived thereby for each fund from t = −6 to t = 0. We then average the cumulative abnormal flows across N funds for each Sustainability Rating category. The figure visualizes the average cumulative relative abnormal fund flows CAFt of each Sustainability Rating category for the 6-months period before and after a fund initially received a Sustainability Rating. To ensure the availability of the Sustainability Rating for the full sample of six months, we extrapolate the November 2015 Rating to October and September 2015. We compute the cumulative relative abnormal flow for each fund by summing the relative abnormal flow for the respective event period and form the average of the CAFt across N funds for each Sustainability Rating category. To allow for an economic interpretation, we define the relative abnormal fund flow at time t as the actual relative net flow minus the normal, or expected, flow, but waive the standardization procedure employed in the main test. Expected flow is based on the benchmark regression, whereby the fund's monthly relative flow is regressed on average relative flow at time t to funds in the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in the Carhart four-factor alpha from t−2 to t−1, and its change in alpha from t−2 to t−1 squared. For the calculation of the CAFt after the Rating's launch, we estimate the benchmark model parameter for each fund individually over an estimation window of 24 months t = [−24; 0], while we shift the estimation window by 6 months, i.e. t = [−30; −6], to calculate the CAFt prior to the introduction.
Fund Inflows and Outflows
The results from sections 3.1 to 3.3 provide robust evidence that the introduction of the Morningstar Sustainability Rating has a significant impact on mututal fund net flows. As net flows are calculated from the change in total net assets there might be two potential sources of this result. Investors might either invest more new money into funds with a high Sustainablility Rating than into funds with a low Rating or they might sell more existing positions of low-ratend funds than of high-rated funds as a response to the publication of the Rating. We therefore separate gross inflows from gross outflows and analyze the effect of the Morningstar Sustainability Rating on both.
Prior research has made this distinction between inflows and outflows investigating the performance-flow-relationship. Bergstresser and Poterba (2002) 
where SALES the effect is stronger for inflows. We find the sustainability-inflow relationship to be convex.
Mutual funds with the highest (lowest) Sustainability Rating receive by 0.40 (0.14) percentage points per month higher (lower) inflows than average rated funds. The relationship is rather symmetric for fund outflows. Low (high) rated funds are subject to 0.11 (0.14) percentage points per month higher (lower) outflows than average rated funds. Despite the economical significance of these results, statistical significance is only given for the higher inflows into high rated funds. The results indicate that the effect of the Morningstar Sustainability Rating is most pronounced for the inflow into high-rated funds. Investors pay high attention to the Rating when deciding on where to invest new money.
Fund Families
Roughly 80% of the funds in our sample are members of a fund family and those fund families consist on average of 4.4 fund portfolios and 9.4 share classes. As pointed out by Nanda et al. (2004) fund families offer advantages like greater flexibility in the allocation of human resources. Investors might attribute reputation to fund families rather than single funds which might induce spillover effects within fund families. Nanda et al. (2004) that has a high (low) rating. Otherwise it is set to 0. Table 10 reports the results. A higher mean family Rating results in a lower fund flow as indicated by the negative coefficient of this variable. The effect, however, becomes only statistically and economically significant if we focus on extreme cases using the SUSTAINABLE and UNSUSTAINABLE dummy variables. Funds that belong to a fund family with a low-rated fund but do not have a low rating themselves have a 0.11 percentage points per month higher net flow than they would have without a low rated-fund in their family. Funds that are not rated high but belong to a fund family with a high-rated fund receive a 0.17 percentage points per month lower flow than without belonging to such a fund family. The latter effect is statistically significant. Sirri and Tufano (1998) , as [TNAt − (1 + Rt) * TNAt−1]/TNAt−1. The Sustainability Rating and fund family characteristics are as of the beginning of the month and all other fund characteristics are as of the end of the previous month. SUSTAINABLE (UNSUSTAINABLE) equals 1 if a fund does not have a high (low) Sustainability Rating but there is a fund within the same fund family that has a high (low) rating and is set to 0 otherwise. Mean family Rating is the average of the Sustainability Rating of all other funds of the same fund family and family Rating standard deviation is the standard deviation of all the funds' Sustainability Ratings within a fund family. Lagged fund-level control variables include the Morningstar Performance Rating, the 12-month alpha and monthly return, the 12-months return volatility, the turnover ratio, total expense ratio, fund size and age as described in Section 2.2. The sample is constructed as described in Section 2 with single observations for each share class and month. Funds that do not belong to a fund family are excluded. Standard errors are double clustered on month and share class level and t-values are reported in parentheses. Significance at the 10 %, 5 %, and 1 % level are denoted by *, **, and ***, respectively. 
Conclusion
In this paper we study investors' behavior by mutual fund flows that occur subsequent to the introduction of the Morningstar Sustainability Rating in March 2016. The Rating provides investors with a publicly available and an easy-to-grasp indicator of a fund's conformity to ESG criteria. Based on surveys that show investors' preference for sustainable investment opportunities, we hypothesize that the Morningstar Sustainability Rating helps retail investors to overcome the obstacle of identifying sustainable investment funds. We therefore expect retail investors to react to the publication of the Sustainability Rating by withdrawing money from low-rated funds and investing it into high-rated funds. We apply three methodologies to examine the causal relationship between the publication of the Sustainability Rating and subsequent fund flows: Panel regressions, a nearest neighbor propensity score matching, and an event study approach. We find that retail investors indeed react to the availability of the Morningstar Sustainability Rating. Panel regressions show that, among retail share classes, the highest-rated funds receive a 0.45 percentage points per month higher net flow than average-rated and a 0.78 percentage points per month higher net flow than low-rated funds. We do not find such a relationship prior to the launch of the Sustainability Rating or for funds with an unpublished rating, suggesting that the results are driven by the publication of the Rating. The matching confirms these results for retail funds. During the first year after the launch, net flows to high-rated funds are 9.41 percentage points higher than to comparable average-rated funds. During the same time low-rated funds suffer from a 6.80 percentage points lower net flow than a comparable average-rated fund.
Our event study finds high-rated retail retail funds to receive an abnormal inflow of 1.83 percent during the first 6 months after the initial rating publication whereas low-rated retail funds receive an abnormal flow of −1.01 percent during the same half-year period. For an average fund, these findings translate into $4.1m to $10.1m higher inflows for high-rated funds and $1.0m to $5.0m higher outflows from low-rated funds compared to an averagerated fund during the first year after the publication of the Rating. As expected, the effect of the publication of Morningstar's Sustainability Rating is much lower for institutional investors. ). Specifically, we regress the fund's monthly relative flow on average relative flow at time t to funds in the same style and lagged Performance Rating category, its time t−1 flow, its time t−1 raw return, its change in the Carhart four-factor alpha from t−2 to t−1, and its change in alpha from t−2 to t−1 squared.
